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Description 

[0001] This invention relates to the separation of fluid 
phases, for example the separation of particulate matter 
from gases such as air. 5 
[0002] Standard cyclone separators cause the incom- 
ing fluid mixture to swirl around a chamber so that phas- 
es separate radially due to the accelerations towards the 
axis, the separated phases being removed through sep- 
arate outlets at different radii. Besides the chamber in <o 
which separation takes place, an inlet chamber-may be 
provided in which linear motion of the fluid mixture is 
converted into swirling motion. This has normally been 
arranged by making the inlet chamber a cylinder with a 
linear inlet conduit entering the periphery of the cylinder '5 
along a tangent, so that the fluid from the inlet conduit 
then swirls about the cylinder axis. 
[0003] The change from linear motion to motion 
around the inside of the cylinder involves an abrupt 
change of curvature of the path from zero to the curva- 20 
ture of the cylinder, which may cause turbulence in the 
flow. We have found a construction of separator in which 
the change is less abrupt, so that a free vortex is more 
likely to be found. Continuing increases of curvature en- 
able the flow to be concentrated. 25 
[0004] US-A-4378234 discloses a particulate material 
collecting apparatus which could be said to include and 
involute inlet chamber and an involute outlet chamber. 
The involute outlet chamber provides an outlet for only 
lighter phase fluids. The heavier phase fluids pass into . 30 
a pyramidical member. The heavy phase outlet (pyra- 
midical member) is not spaced apart for an inlet cham- 
ber, and no intermediate chamber is provided between 
these parts. 

[0005] DE-A-3936078 discloses a cyclone separator 3s 
having a tangential inlet, an outlet chamber with an out- 
let for a heavier and a lighter phase and an intermediate 
chamber connecting the inlet and outlet chamber. The 
inlet and outlet chambers are not involute shape. 
[0006] WO-A-95/25584 discloses apparatus for oxy- *o 
genating water. In one embodiment a chamber has 
spaced apart tangential inlet and outlets. The chamber 
is also provided with an axial outlet. There is no disclo- 
sure of an involute outlet chamber or an involute inlet 
chamber. 45 
[0007] According to the invention there is provided a 
cyclone separator including: 

an involute-shaped inlet chamber; 
an involute-shaped outlet chamber; 50 
a fluid inlet, defined by the curved wall of the inlet 
chamber involute of maximum radius, for introduc- 
ing a fluid mixture into the inlet chamber so that it 
swirls around the inlet chamber and passes to the 
outlet chamber in which it swirls about an outlet ss 
chamber axis, the outlet chamber being provided 
with a light phase outlet for conducting lighter phase 
fluids; 



characterised in that: 

the outlet chamber is also provided with a heavy 
phase outlet, defined by the curved wall of the outlet 
chamber involute of maximum radius, for conduct- 
ing heavier phase fluids from the outlet chamber, 
the heavy phase outlet being provided at a relatively 
large distance from the outlet chamber axis and 
light phase outlet being provided at a relatively 
small distance from the outlet chamber axis; 
and in that: 

the inlet chamber and the outlet chamber are 
spaced apart and an intermediate chamber is 
provided therebetween through which the fluid 
swirls in use in passing from the inlet chamber 
to the outlet chamber. 

[0008] The present invention also relates to a vacuum 
cleaner comprising the cyclone separator. 
[0009] The present invention further relates to a meth- 
od of separating gases, liquids or solid of different den- 
sity, or combinations thereof, comprising introducing 
them as a swirling mixture to the cyclone separator. 
[001 0] The inlet and outlet chamber involutes prefer- 
ably have a common axis and are arranged so that fluids 
flowing through them continue to swirl in the same sense 
about the axis. It is preferable that the near-axis outlet 
comprises a duct extending into the involute chamber 
(by say 25% of the chamber axial length) to form a vortex 
finder. 

[0011] The involute shaped chambers preferably 
have a curved wall formed from at least three (and pref- 
erably four) arcuate portions of uniform curvature, each 
portion having a smaller curvature than the preceding 
inner portion, the adjacent portid as having their centres 
on the common normal to the adjacent ends of those 
portions. An involute may have a maximum radius be- 
tween 25% and 300% larger than the minimum radius. 
[0012] The intermediate chamber may be frusto-con- 
ical, preferably with an outlet radius at least half the inlet 
radius, and preferably with a length less than five times 
its inlet end diameter and more preferably less than its 
inlet end diameter. 

[0013] We have found that an additional inlet in the 
upstream axial region of an involute chamber can be 
very useful. This is because the swirl imparted to the 
incoming mixture causes a low pressure in this axial re- 
gion; the low pressure can therefore be used to draw in 
another fluid. The arrangement is very different from a 
jet pump, which normally has a low pressure inlet enter- 
ing an axial chamber from one side and a high pressure 
inlet on the axis. In that case it is the axial high pressure 
inlet which causes a fluid to be drawn in from the side 
inlet. There is no effort made to induce swirl in such a 
jet pump. 

[0014] When the additional inlet is so provided, it 
should preferably be of a radius not greater than 50% 
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(and more preferably not greater than 25%) of the min- 
imum radius of the inlet involute and smaller than any 
outlet on the axis of the outlet involute. Means can be 
provided for conducting some of the fluid from said 
means of the outlet chamber to this additional inlet ar- 
ranged on the axis of swirl of fluid introduced by said 
means of the inlet chamber. This conducting means 
preferably includes a further separating stage for fluids 
from said means of the outlet chamber, the outlet from 
said further stage for lighter phases being conducted in 
use to said additional inlet. By passing through the fur- 
ther stage only some rather than all of the full flow 
through the second stage, it is possible to use a further 
stage of much smaller volume. The conducting means 
is preferably arranged to conduct all the fluid from said 
means of the outlet chamber to said further stage. The 
further stage could be a separator similar to those al- 
ready described, or a conventional separator or even 
just a filter. 

[0015] The driving force for moving the fluid through 
the third stage is provided by the low pressure existing 
at the additional inlet and so no additional energy is re- 
quired; the driving force for moving the phase mixture 
through the separator as a whole may be in the form of 
a fan to draw the less dense fluid out of the separator. 
This has the advantage that the fan only has to deal with 
the lighter phases, whereas heavier phases might clog 
or damage it. Alternatively a pump may be provided to 
receive the fluid mixture before separation with its outlet 
connected to the fluid introducing means. A fan could 
be located between stages. 

[0016] An example of the invention will now be de- 
scribed with reference to the accompanying drawings in 

Figure 1 is a diagram of a three-stage phase sepa- 
rator, and 

Figures 2 and 3 are transverse sections on respec- 
tive lines 2 and 3. 

[0017] In an embodiment of the invention, the fluid 
mixture to be separated into phases is introduced into 
the apparatus illustrated in Figure 1 by a tangential con- 
duit 11 leading to a cylindrical separation chamber 1 3 at 
the top of a cylindrical container 1 2. Within the container 
is a co-axial inner cylinder 14 extending through the full 
height of the container 12. 

[0018] The separation chamber 13 is defined at its 
lower end by a buffle 21 extending outwards from the 
inner cylinder to a peripheral wall 22 which baffle defines 
with the wall of the container 12 an annular gap 23 
whose (radial) width is slightly less than the (axial) 
length of the peripheral, wall. In this particular example 
the width is just under 75% of the length. The baffle 21 
is undercut at its lower side 24, but presents a continu- 
ous upper plane surface 25 and the wall 22 is a contin- 
uous outer cylindrical surface. Possible variations of the 



baffle are described in the simultaneously filed interna- 
tional application based on GB 9723341.5 and 
981 9071 .5, and features from the statements oif inven- 
tion in that application may be combined with the sepa- 

5 rator of the present invention. Furthermore, features 
from the statements of invention in the simultaneously 
filed international application based on GB 9723342.3 
and 981 7074.9 may be combined with the separator of 
the present invention. 

10 [0019] Below the baffle 21 the container 12 defines 
with the inner cylinder 14 an annular collection chamber 
31 to which the only access in the assembled state of 
the apparatus is through the gap 23. The apparatus can 
be disassembled by removing the lower portions 32, 32' 

»s of the two cylinders which are formed as a single unit 
joined by a common base 33. The cylindrical container 

1 2 splits at a level 34 just below the top of the baffle and 
the inner cylinder splits at a slightly lower level 35, still 
within the length of the baffle, and its upper end fits with- 

20 in a recess 36 in the upper part 1 5 of the inner cylinder 
1 4 within the baffle. The split in the cylindrical container 
is shown as a butt join, but some means of making the 
join more fluid-tight may be provided. A bayonet fitting 
may be provided to join the cylinders at their split planes; 

25 external clamps are another suitable joining means. An- 
nular closed cell foam seals (not shown) may be provid- 
ed to make the joins fluid-tight. 
[0020] Above the baffle 21 the central cylinder is sur- 
rounded by a frusto conical perforated shroud 41 , taper- 

30 ing outwardly towards the top of the container 12 and 
defining the inner boundary of the separation chamber. 
The volume between the shroud and the inner cylinder 
provides an outlet duct 42 which continues to taper out- 
wardly above the shroud and then becomes cylindrical 

35 at 43. 

[0021] The apparatus so far described forms the first 
stage of the separator. Fluid mixture flowing in the tan- 
gential conduit 11 is caused to swirl around the separa- 
tion chamber 13 as it enters that chamber, the lighter 

40 phases tending to move to the smaller radii and heavier 
phases to the greater radii where they will diffuse and 
fall under gravity through the gap 23 to the collection 
chamber 31. As discussed in the co-pending applica- 
tion, the proportions and dimensions of the gap 23 are 

45 chosen so that sufficient heavier phase fluid passes 
through the gap and very little of the heavier phase fluid 
in the collection chamber 31 is drawn back through the 
gap. The provision of one or more annular co-axial baf- 
fles (not shown) on the base 33 assist the retention of 

so heavier phases against re-entrainment. 

The lighter phases remaining in the separation chamber 

13 pass through the shroud 41 and continue to swirl 
around the upper part 1 5 of the central cylinder 1 4 in the 
outlet duct 42, 43. This first stage of the separator is an 

55 initial stage, in which efficiency is not of prime impor- 
tance. In a vacuum cleaner application, it serves to re- 
move the fluff and heavier dirt particles from the flow. 
The shape of the separation chamber and the relation- 
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ship of its inlet are not critical. The critical separation 
occurs in the later stages to those described below and 
it is these stages which embody the essential features 
of the invention. 

[0022] The cylindrical part 43 of the outlet duct 42 of 
the first stage has a tangential outlet 44 leading by 
means not shown to the inlet conduit 51 of a second 
stage which has involute shaped inlet and outlet cham- 
bers 52, 53 with an intermediate chamber 54 which joins 
the inlet and outlet chambers along the common axis 55 
of the three chambers. 

As can be seen from Figure 2, the curved wall of the 
inlet chamber decreases from a maximum radius at 56 
to a minimum radius at 57 as it subtends the full 360 
degrees around the axis 55. The downstream end of the 
inlet conduit 51 is defined on the outside 56 by the 
curved wall of maximum radius and on the inside 57 by 
the curved wall of minimum radius. For ease of manu- 
facture, the radius decreases gradually, the curved wall 
having at least three, and in this embodiment four, sec- 
tions of constant radius and subtending equal angles 
(90 degrees) at their respective centres, adjacent sec- 
tions being centred about points on the common normal 
to the adjacent ends of those portions (thus making 
those common ends tangential), the radii of successive 
sections increasing from the minimum to the maximum. 
In this embodiment, the innermost section of the involute 
is centred on the normal 58 which passes through the 
axis 55. The radius of the inlet end 59 of the intermediate 
chamber 54 is not greater than the minimum radius of 
the inlet involute and in this embodiment is smaller than 
the smallest of the four radii. 

[0023] The intermediate chamber 54 is f rusto-conical, 
tapering inwardly to a smaller radius at its outlet end 61 
which is not greater than and in this embodiment is 
smaller than the minimum radius of the outlet involute. 
The radius of the intermediate chamber 54 is of course 
smaller than the minimum radius of the inlet involute. 
The curved wall of the outlet involute gradually increas- 
es in radius in subtending the full 360 degrees leading 
to an outlet conduit 62 for heavier phases in the opposite 
manner to that described for the inlet involute, the invo- 
lutes being arranged to receive fluids swirling in the 
same sense about the stage axis 55 as the swirl induced 
in the inlet involute. There is an axial outlet from the sec- 
ond stage comprising a co-axial inner cylinder 63 ex- 
tending through the outlet chamber and protruding at 64 
slightly into the intermediate chamber 54. A frusto-con- 
ical wall 65 surrounds the inner cylinder, tapering out- 
wards from the entry of the axial outlet to the far end 66 
of the outlet involute. The inlet involute chamber 52 has 
an axial inlet 67 of radius small compared to all the radii 
of the chambers, in this example being one quarter of 
the minimum radius of the inlet involute. 
[0024] The fluid mixture flowing in the inlet conduit 51 
of the second stage follows the increasing curvature of 
the curved wall of the inlet involute and so swirls around 
the axis 55 with increasing velocity. As the swirling mix- 



lure travels along the axis 55, the heavier phases tend 
to move to the outer radii and the lighter phases tend to 
move towards the axis of the stage. The velocity of swirl 
is increased by the small entry radius of the intermediate 

5 chamber and further by its taper. The lighter phases 
near the axis will therefore leave the intermediate cham- 
ber through the axial outlet cylinder 63, whereas those 
phases at greater radii will be urged by the tapered 
shield 65 into the outlet involute around the curved wall 

io of which they will swirl towards the outlet conduit 62. The 
swirling fluids in the inlet involute will create a low pres- 
sure point therein on the axis 55, so that fluids presented 
at the axial inlet 67 will tend to be drawn into this stage 
of the separator to move along the stage axis, as will be 

*5 described later. 

[0025] The outlet conduit 62 of the second stage is 
connected by means not shown to an inlet conduit 71 
which is tangential to the cylindrical inlet chamber 72 of 
a third stage, which is itself of a conventional form. The 

20 inlet chamber opens on one side into a co-axial frusto- 
conical chamber 73 which tapers from a maximum ra- 
dius equal to that of the inlet chamber 72 to a minimum 
at the other end where there is an axial outlet 76 for 
heavier phases, located within the upper part 15 of the 

25 inner cylinder of the first stage at a level within the 
shroud 41 . A cylindrical duct 74 coaxial with the inlet 
chamber 72 has a mouth at the one side of the inlet 
chamber formed with a radiused inner rim 75 and ex- 
tends therefrom through that chamber 72 to connect 

30 with the axial inlet 67 of the second stage, the axes of 
the three stages being in this embodiment coincident at 
55 and vertical, the outlet 76 of the frusto-conical cham- 
ber 73 being at the lowest point of the third stage. 
[0026] Fluid mixture flowing in the inlet conduit 71 of 

35 the third stage is caused to swirl around the chamber 
72 as it is deflected around its curved wall, thus provid- 
ing further separation of the phases. The lighter phases 
tend to move towards the axis 55 where they reverse 
axial direction and enter the inner cylinder 74 and are 

40 drawn back into the axial inlet 67 of the second stage 
by the reduced pressure on the axis of the inlet chamber 
52 of that second stage, thus being re-subjected to the 
separation processes of the second and third stages. 
The flow which is recirculated from outlet 62 back 

45 through the inlet 74 is about 5 to 30% of the flow which 
exits through the outlet 63. By recirculating this fraction, 
it is possible to form the third stage much smaller in vol- 
ume than if the third stage had to deal with the whole 
flow through the second stage. The location of the inner 

so cylinder 74 within the inlet chamber 72 provides a vortex 
finder as this third stage of the separator. The heavier 
phases in the chamber 72 tend to move to greater radii 
within thefrusto conical chamber 73 as they continue to 
swirl, moving down the tapering wall towards the lower 
55 end of that chamber to leave by the outlet 76 at the lower 
end, to continue to the base 33 of the inner cylinder 14 
of the first stage. 

[0027] Heavier phases from the first and third stages 
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therefore collect at the base 33 of the first stage con- 
tainer, those from the first stage within the annular 
chamber 31 and those from the third stage within the 
chamber within cylinder 32'. Both these chambers can 
be emptied by splitting the container as described 
above. Since there is only a small overlap between the 
portions of the container 1 2 across the split, the removal 
can be effected easily without knocking the upper por- 
tion which knocking might cause heavier phases such 
as dust to be dislodged, falling when the lower portion 
is no longer in place to collect them. 
[0028] In the embodiments of the invention so far de- 
scribed, the apparatus is a vacuum cleaner and the mix- 
ture of fluid phases comprises dust particles entrained 
in air. Other mixtures which could be separated include 
silt entrained in a liquid or a mixture of oil and water. 
Gases, liquids or solids of different density, or any com- 
binations thereof, or gas that is dissolved in liquid can 
be supplied to the inlet chamber. 



Claims 



lutes have a common axis (55) and are arranged so 
that fluids flowing through them continue to swirl in 
the same sense about the axis. 

5 3. A separator as claimed in claim 1 or 2 wherein a 
said involute comprises a curved wall formed from 
at least three arcuate portions of uniform curvature, 
each portion having a smaller curvature than the 
preceding inner portion, the adjacent portions hav- 

10 ing their centres on the common normal to the ad- 
jacent ends of those portions. 

4. A separator as claimed in claim 3 comprising four 
said portions. 

J5 

5. A separator as claimed in any one of the preceding 
claims comprising means (71 , 72, 74, 75) for con- 
ducting some of the fluid from the heavy phase out- 
let (62) of the outlet chamber (53) to an additional 

20 inlet (67) arranged on the axis of swirl (55) of fluid 
introduced by the fluid inlet (51 ) of the inlet chamber 
(52). 



1. A cyclone separator including: 

an involute-shaped inlet chamber (52); 
an involute-shaped outlet chamber (53); 
a fluid inlet (51), defined by the curved wall of 
the inlet chamber involute of maximum radius, 
for introducing a fluid mixture into the inlet 
chamber (52) so that it swirls around the inlet 
chamber (52) and passes to the outlet chamber 
(53) in which it swirls about an outlet chamber 
axis (55), the outlet chamber (53) being provid- 
ed with a light phase outlet (63) for conducting 
lighter phase fluids; 

characterised in that: 

the outlet chamber (53) is also provided with a 
heavy phase outlet (62), defined by the curved 
wall of the outlet chamber involute of maximum 
radius, for conducting heavier phase fluids from 
the outlet chamber, the heavy phase outlet (62) 
being provided at a relatively large distance 
from the outlet chamber axis and light phase 
outlet (63) being provided at a relatively small 
distance from the outlet chamber axis (55); 
and in that: 

the inlet chamber (52) and the outlet cham- 
ber (53) are spaced apart and an interme- 
diate chamber (54) is provided therebe- 
tween through which the fluid swirls in use 
in passing from the inlet chamber (52) to 
the outlet chamber (53). 



6. A separator as claimed in claim 5 wherein said con- 
ducting means includes a further separating stage 
(72, 74, 75) for fluids from the heavy phase outlet 
(62) of the outlet chamber (53), the outlet (74) from 
said further stage for lighter phases being conduct- 
ed in use to said additional inlet (67). 

7. A separator as claimed in claim 6 wherein said con- 
ducting means (71) is arranged to conduct all the 
fluid from the heavy phase outlet (62) of the outlet 
chamber (53) to said further stage (72, 74, 75). 

8. A separator as claimed in claim 5, 6 or 7, wherein 
the fluid inlet (51) and said additional inlet (67) of 
the inlet chamber (52) are located at the opposite 
end of a body, comprising the inlet chamber (52), 
the intermediate chamber (54) and the outlet cham- 
ber (53), to said heavy (62) and light (63) phase out- 
lets of the outlet chamber (53). 

9. A separator as claimed in claim 5, 6, 7 or 8, wherein 
said additional inlet (67) is of a radius not greater 
than 50% of the minimum radius of the inlet involute 
(52). 

10. A separator as claimed in claim 9, wherein said ad- 
ditional inlet (67) is of a radius smaller than said light 
phase inlet (63) of the outlet chamber (53). 

1 1 . A separator as claimed in any one of the preceding 
claims, wherein the intermediate chamber (54) ta- 
pers inwardly from the inlet chamber (52) to the out- 
let chamber (53). 



2. A separator as claimed in claim 1 wherein the invo- 1 2. A separator as claimed in any one of the preceding 
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claims, wherein light phase outlet (63) of the outlet 
chamber (53) comprises a duct extending into the 
involute of the outlet chamber (53), so as to form a 
vortex finder. 



13. A vacuum cleaner comprising a cyclone separator 
according to any one of the preceding claims. 

14. A method of separating gases, liquids or solids of 
different density, or combinations thereof, compris- 
ing introducing them as a swirling mixture to the cy- 
clone separator according to any one of claims 1 to 



Patentanspruche 

1. Zyklonseparator, aufweisend: 

eine evolventenformlge Einlasskammer (52); ' 
eine evolventenformige Auslasskammer (53); 
einen Fluideinlass (51), der durch die ge- 
krummte Wandung der Einlasskammerevol- 
venten mit maximalem Radius festgelegt ist, 
urn ein Flu idgemisch in die Einlasskammer (52) • 
derart einzuleiten, dass es urn die Einlasskam- 
mer (52) verwirbelt und zur Auslasskammer (5) 
hindurchtritt, in welcher es urn eine Auslass- 
kammerachse (55) verwirbelt, wobei die Aus- 
lasskammer (53) mit einem Leichtphasenaus- • 
lass (63) zum Leiten von Fluiden leichterer 
Phase versehen ist; 

dadurch gekennzeichnet, dass: 

die Auslasskammer (53) auBerdem mit einem 
Schwerphasenauslass (62) versehen ist, der 
durch die gekrummte Wandung der Auslass- 
kammerevolventen mit maximalem Radius 
festgelegt ist, urn Fluide schwererer Phase aus 
der Auslasskammer zu leiten, wobei der 
Schwerphasenauslass (62) unter einem relativ 
groBen Abstand von derAuslasskammerachse 
vorgesehen ist, und wobei der Leichtphasen- 
auslass (63) unter einem relativ kleinen Ab- 
stand von der Auslasskammerachse (55) vor- 
gesehen ist; 
und dass: 

die Einlasskammer (52) und die Auslass- 
kammer (53) voneinander beabstandet 
sind und eine Zwischenkammer (54) da- 
zwischen vorgesehen ist, durch welche 
das Fluid im Einsatz vorwirbelt, wenn es 
von der Einlasskammer (52) zur Auslass- 
kammer (53) hindurchtritt. 

2. Separator nach Anspruch 1 , wobei die Evolventen 



eine gemeinsam Achse (55) aufweisen und so an- 
geordnet sind, dass durch sie stromende Fluide 
weiterhin in derselben Richtung urn die Achse ver- 
wirbeln. 

3. Separator nach Anspruch 1 oder 2, wobei eine der 
Evolventen eine gekrummte Wandung aufweist, die 
aus zumindest drei bogenfdrmigen Abschnitten 
gleichmaBiger Kriimmung gebildet sind, wobei je- 
der Abschnitteine kleinere Kriimmung aufweist, als 
der vorangehende Innenabschnitt, wobei die be- 
nachbarten Abschnitte mit ihren Zentren auf einer 
gemeinsamen Normalen zu den benachbarten En- 
den dieser Abschnitte liegen. 

4. Separator nach Anspruch 3, aufweisend vier der 
Abschnitte. 

5. Separator nach einem der vorangehenden Ansprii- 
che, aufweisend Einrichtungen (71 , 72, 74, 75) zum 
Leiten von einem Teil des Fluids von dem Schwer- 
phasenauslass (62) der Auslasskammer (53) zu ei- 
nem zusatzlichen Einlass (67) der auf der Verwir- 
belungsachse (55) des Fluids angeordnet ist, das 
durch den Fluideinlass (51) der Einlasskammer 
(52) eingeleitet wird. 

6. Separator nach Anspruch 5, wobei die leitende Ein- 
richtung auBerdem eineTrennstufe (72, 74, 75) fur 

' Fluide aus dem Schwerphasenauslass (62) der 
Auslasskammer (63) aufweist, wobei der Auslass 
(74) von der weiteren Stufe fur leichtere Phasen im 
Gebrauch zu dem zusatzlichen Einlass (67) geleitet 



7. Separator nach Anspruch 6, wobei die leitende Ein- 
richtung (71) so angeordnet ist, dass sie das ge- 
samte Fluid aus dem Schwerphasenauslass (62) 
der Auslasskammer (53) zu derweiteren Stufe (72, 
74, 75) leitet. 

8. Separator nach Anspruch 5, 6 oder 7, wobei der 
Fluideinlass (51) und der zusatzliche Einlass (67) 
der Einlasskammer (52) am gegenuberliegenden 
Ende eines Korpers angeordnet sind, der die Aus- 
lasskammer (52), die Zwischenkammer (54) und 
die Auslasskammer (53) umfasst, zu den Auslas- 
sen der Auslasskammer (53) fur die schwere (62) 
und die leichte (63) Phase. 

9. Separator nach Anspruch 5, 6, 7 oder 8, wobei der 
zusatzliche Einlass (67) einen Radius aufweist, der 
nicht groBer ist als 50% des minimalen Radius der 
Einlassevolventen (52). 

10. Separator nach Anspruch 9, wobei der zusatzliche 
Einlass (67) einen Radius aufweist, der kleiner ist 
als der (bzw. derjenige) des Leichtphaseneinlasses 
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(63) der Auslasskammer (53). 

1 1 . Separator nach einem der vorangehenden Ansprii- 
che, wobei die Zwischenkammer (54) sich ausge- 
hend von der Einlasskammer (52) zur Auslasskam- s 
mer (53) einwarts verjiingt. 

1 2. Separator nach einem der vorangehenden Ansprii- 
che, wobei der Leichtphasenauslass (63) der Aus- 
lasskammer (53) einen Kanal umfasst, der in die <o 
Evolvente der Auslasskammer (53) derart sich er- 
streckt, dass ein Wirbelfinder gebildet ist. 

13. Staubsauger, aufweisend einen Zyklonseparator 
nach einem der vorangehenden Anspriiche. ,5 

14. Verfahren zum Trennen von Gasen, Flussigkeiten 
oder Feststoffen unterschiedlicher Dichte oder von 
Kombinationen aus diesen, aufweisend den Schritt: 
Einleiten derselben als verwirbeltes Gemisch in den 20 
Zyklonseparator nach einem der Anspriiche 1 bis 

12. 



Revendications 25 

1 . Separateur a cyclone comprenant : ' 

une chambre d'admission en forme de deve- 
loppante (52) ; 30 '• 
une chambre de refoulement en forme de de- 
veloppante (53) ; 

une entree de fluide (51), definie par la paroi 
incurvee de la developpante de la chambre 
d'admission de rayon maximum, pour introdui- 35 
re un melange de fluides dans la chambre d'ad- 
mission (52) de sorte qu'il tourbillonne autour 
de la chambre d'admission (52) et passe dans 
la chambre de refoulement (53) dans laquelle 
il tourbillonne autour d'un axe (55) de la cham- to 
bre de refoulement, la chambre de refoulement 
(53) etant pourvue d'une sortie de phase legere 
(63) pour diriger les fluides de phase plus 
legere ; 

caracterise en ce que : 

la chambre de refoulement (53) est egalement 
pourvue d'une sortie de phase lourde (62), de- 
finie par la paroi incurvee de la developpante so 
de la chambre de refoulement de rayon maxi- 
mum, pour diriger les fluides de phase plus 
lourde provenant de la chambre de refoule- 
ment, la sortie de phase lourde (62) etant pre- 
vue a une distance relativement grande de 55 
I'axe de la chambre de refoulement et la sortie 
de phase legere (63) etant prevue a une dis- 
tance relativement petite de I'axe (55) de la 



chambre de refoulement ; 
et en ce que : 

la chambre d'admission (52) et la chambre 
de refoulement (53) sont espacees et une 
chambre intermediaire (54), a travers la- 
quelle le fluide tourbillonne en fonctionne- 
ment en passant de la chambre d'admissi- 
on (52) a la chambre de refoulement (53), 
est prevue entre celles-ci. 

Separateur selon la revendication 1 , dans lequel les 
developpantes ont un axe commun (55) et sont 
agencees de sorte que les fluides qui s'ecoulent a 
travers celles-ci continuent de tourbillonner dans le 
meme sens autour de I'axe. 

Separateur selon la revendication 1 ou 2, dans le- 
quel une dite developpante comprend une paroi in- 
curvee constitute d'au moins trois parties en forme 
d'arc de courbure uniforme, chaque partie presen- 
tant unecourbure plus petite que la partie interieure 
precedente, les parties adjacentes ayant leurs cen- 
tres sur la normale commune aux extremites adja- 
centes de ces parties. 

, Separateur selon la revendication 3, comprenant 
quatre desdites parties. 

Separateur selon I'une quelconque des revendica- 
tions precedentes comprenant des moyens (71 , 72, 
74, 75) pour diriger une partie du fluide de la sortie 
de phase lourde (62) de la chambre de refoulement 
(53) vers une entree supplementaire (67) agencee 
sur I'axe du tourbillon (55) du fluide introduit par Ten- 
tree de fluide (51) de la chambre d'admission (52). 

. Separateur selon la revendication 5, dans lequel 
lesdits moyens conducteurs comprennent un etage 
de separation supplementaire (72, 74, 75) pour les 
fluides provenant de la sortie de phase lourde (62) 
de la chambre de refoulement (53), la sortie (74) 
dudit etage supplementaire pour les phases plus 
lourdes etant dirigee en fonctionnement vers ladite 
entree supplementaire (67). 

'. Separateur selon la revendication 6, dans lequel 
lesdits moyens conducteurs (71) sont agences de 
maniere a diriger la totalite du fluide de la sortie de 
phase lourde (62) de la chambre de refoulement 
(53) vers ledit etage supplementaire (72, 74, 75). 

i. Separateur selon la revendication 5, 6 ou 7, dans 
lequel I'entree de fluide (51 ) et ladite entree supple- 
mentaire (67) de la chambre d'admission (52) sont 
situees a I'extremite d'un corps, comprenant la 
chambre d'admission (52), la chambre intermediai- 
re (54) et la chambre de refoulement (53), opposee 
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auxdites sorties de phase lourde (62) et de phase 
legere (63) de la chambre de refoulement (53). 

9. Separateurselon la revendication 5,6, 7 ou 8, dans 
lequel ladite entree supplementaire (67) a un rayon s 
qui n'est pas superieur a 50 % du rayon minimum 

de la developpante d'entree (52). 

10. Separateurselon la revendication 9, dans lequel la- 
dite entree supplementaire (67) a un rayon inferieur '0 
a ladite sortie de phase legere (63) de la chambre 

de refoulement (53). 

11. Separateur selon I'une quelconque des revendica- 
tions precedentes, dans lequel la chambre interme- « 
diaire (54) a une section interne qui se reduit de la 
chambre d'admission (52) vers la chambre de re- 
foulement (53). 

12. Separateurselon I'une quelconque des revendica- 20 
tions precedentes, dans lequel la sortie de phase 
legere (63) de la chambre de refoulement (53) com- 
prend un conduit qui s'etend dans la developpante 

de la chambre de refoulement (53), de maniere a 
former un diaphragme de cyclone. 25 

13. Aspirateur comprenant un separateur a cyclone se- 
lon I'une quelconque des revendications preceden- 
tes. 

30 

14. Precede de separation de gaz, de liquides ou de 
solides de differentes densites, ou des combinai- 
sons de ceux-ci, comprenant leur introduction en 
tant que melange tourbillonnant dans le separateur 

a cyclone selon I'une quelconque des revendica- 35 
tions 1 a 12. 



40 
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